1. Introduction {#sec1-cancers-11-01788}
===============

Production of clinical practice guidelines (hereinafter "guidelines") and consensus statements is of paramount importance for the medical community. This is because the availability of an increasing number of therapeutic and diagnostic options for many diseases requires careful choices, and evidence-based data such as meta-analyses are not always sufficient to drive appropriate use of medical options \[[@B1-cancers-11-01788],[@B2-cancers-11-01788]\]. This is arguably more relevant in the field of advanced medical imaging, where the evaluation of a new diagnostic technique is often not obtainable from evidence cased on randomized controlled trials (RCT), for both conceptual and practical reasons \[[@B3-cancers-11-01788]\].

Even though conspicuous efforts have been made recently to improve and standardize guidelines \[[@B4-cancers-11-01788],[@B5-cancers-11-01788]\], they are still far from being a perfect tool, as philosophers of medicine and methodologists have outlined. They are inevitably outdated in respect of the development of new technologies, they are seldom followed in clinical practice, and they intrinsically need further clinical judgment in order to be appropriately applied to the individual patient's case \[[@B6-cancers-11-01788],[@B7-cancers-11-01788],[@B8-cancers-11-01788],[@B9-cancers-11-01788]\]. Moreover, it has recently been pointed out that scarce adherence to guidelines and recommendations favors self-referral and excessive compliance with patients' requests, factors that may cause overuse of diagnostic procedures \[[@B10-cancers-11-01788],[@B11-cancers-11-01788]\]. In addition to these problematic aspects, guidelines are likely to be affected by bias as they are promoted by professional organizations which may tend to select experts from among their members \[[@B12-cancers-11-01788],[@B13-cancers-11-01788]\].

Literature on the functioning of guideline development groups and their attitudes (the view from inside) is relatively scarce \[[@B14-cancers-11-01788],[@B15-cancers-11-01788],[@B16-cancers-11-01788]\]. Here we take Prostate Cancer (PC) as a case study and illustrate and discuss how experts themselves involved in a consensus conference judge the procedures of consensus building, referral, and compliance with guidelines.

Available diagnostic options at various stages of the disease require careful consideration. A number of imaging methods to study PC have been suggested. These include methods which have been available for decades, for example, computed tomography (CT), bone scintigraphy (BS), and trans rectal ultrasound (TRU), as well as methods which have been introduced more recently, such as whole-body magnetic resonance imaging (MRI), multiparametric MRI, and positron emission tomography (PET). However, there is significant disagreement about the usefulness of such approaches \[[@B17-cancers-11-01788],[@B18-cancers-11-01788],[@B19-cancers-11-01788]\].

In light of this, the European Association for Nuclear Medicine (EANM), representing nuclear medicine specialists who have been at the forefront of advances in molecular imaging techniques for PC, launched EANM Focus 1 to develop consensus statements in PC. EANM Focus 1 was held in February 2018 and resulted in a consensus on molecular imaging for diagnosis and treatment of prostate cancer. The findings were published in Lancet Oncology in December 2018 \[[@B20-cancers-11-01788]\].

The organizers of EANM focus 1 were also interested in knowing the experts' attitudes and opinions relating to the procedure of consensus building itself as well as guidelines and their problematic aspects. For this reason, the final questionnaire included nine questions specifically focusing on these issues. This article reports and discusses the results of the aforementioned survey. Our goal is to provide insights into the mechanism of recommendation choice and consensus building as seen from the experts' point of view. We are aware that experts' declared attitudes and opinions may not be identical to the actual reasons motivating their decisions in practice. Nevertheless, we believe that their perception of their own role may be of interest in understanding the epistemology of consensus procedures, especially in the relatively new field of imaging epistemology. Moreover, we submit that experts' reflection and self-appraisal on methodological and ethical issues may enhance their commitment to their scientific role.

2. Materials and Methods {#sec2-cancers-11-01788}
========================

EANM Focus 1 was based on a clinical questionnaire proposed and then agreed among the panelists. A modified Delphi process was used to generate consensus on the topics identified. Overall, the questionnaire contained 47 questions, and a 70% cut-off was adopted to determine consensus \[[@B21-cancers-11-01788],[@B22-cancers-11-01788],[@B23-cancers-11-01788],[@B24-cancers-11-01788],[@B25-cancers-11-01788]\]. Three Delphi rounds were conducted, and consensus was achieved in 36 out of 47 clinical questions (77%), as detailed in \[[@B20-cancers-11-01788]\].

In order to address the specific problem of bias from affiliation to a scientific society, a multidisciplinary expert panel was established (hereinafter "the panelists"). The panel consisted of 24 people with representation from all fields involved to ensure a similar number of oncologists (5), urologists (5), radiation oncologists (2), radiologists (4), and nuclear medicine specialists (7). All the panelists were selected on the basis of their international reputation. Furthermore, one pathologist, one molecular biologist, and one radio pharmacist were involved, as well as two patient advocates. The full list of panelists is enclosed in [Appendix A](#app1-cancers-11-01788){ref-type="app"}.

During the first Delphi round, in addition to the 47 clinical questions, panelists were given nine additional questions specifically designed to evaluate the role of guidelines in respect of clinical practice and the overall approach to consensus building. Questions 48 to 55 are grouped by topic, and their results are shown below. An informal discussion of the findings, without statistical analysis, then follows.

3. Results and Discussion {#sec3-cancers-11-01788}
=========================

3.1. Factors to Refer PC Patients for Imaging {#sec3dot1-cancers-11-01788}
---------------------------------------------

Question number 48 was, "Which factors are likely to influence your willingness to refer a patient for an imaging procedure, assuming that availability is not limited?", and panelists were asked to choose all that apply. Results are reported in [Table 1](#cancers-11-01788-t001){ref-type="table"}.

Before moving to further consideration, it is necessary to clarify some possible implications deriving from this question (number 48), as well as from the next (number 49). Some of the answers, and in particular "personal relationship" and "personal experience", may raise an ethical issue. If a "personal relationship" between a medical professional and the imaging professional has the ability to influence the outcome of the patient care, then we could have a major ethical violation. However, this was not the meaning of the answers and rather referred to professional trust that is developed when you personally know the imaging specialist and you are used to personally contacting him in case of any doubtful findings. Wording may seem somewhat vague, and therefore it is important to emphasize that all questions were reviewed and approved by all panelists, before being submitted, and no ethical concern was raised. The main reason to offer those possible answers was related to awareness that doctors may prescribe imaging exams not recommended by guidelines, for nonscientific reasons \[[@B26-cancers-11-01788]\], and we were aimed at evaluating such possibility.

The panelists considered all the possible factors as potential influencers, but some of them were chosen by a small minority. In particular, the personal relationship with imaging professionals was regarded as a possible influencer by less than 20% of the panel. This indicates strong independence from a factor that may have either positive or negative implications.

Indeed, the personal relationship does not have much scientific value. It may be speculated that long-lasting collaboration may result in a fruitful professional relationship. Nonetheless, this factor seems less reliable than others. Surprisingly, the out of pocket cost of the examination for the patient gained the same low percentage of votes, while being a more relevant factor for appropriateness. It could be speculated that the experts regarded as minor the expense of an imaging procedure as compared with the overall costs of treatment. Further considerations regarding patient preference are detailed in question number 51 (see below).

A relatively low number of votes was also scored by the influence of the prescriber's personal experience, confirming that all the factors relating to nonscientific data were regarded as less relevant. Indeed, the first three answers are clearly related to objective scientific facts and gained a clear preference among the experts, while the two answers relating to individual personal perception did not obtain many votes. Factors relating to patient perspective scored somewhere in between. These results are in line with a scientifically oriented approach of the panelists, who clearly preferred rational, evidence-based factors to less measurable issues.

Question number 49 was as question 48, but in this case, panelists were asked to choose one answer only: results are reported in [Table 2](#cancers-11-01788-t002){ref-type="table"}.

When it comes to identifying the most relevant factor among the many proposed, there was a clear winner in data from scientific literature. Please note the sum of percentages is greater than 100% because several panelists, despite the question explicitly asking them not to, chose more than one answer. A formal consensus was reached regarding the most relevant factor (data from scientific literature), with almost 82% of the panelists voting for it. This consensus is in line with the principles of EBM (Evidence-based medicine) which consider scientific articles published in peer-reviewed journals as the most valuable source of evidence to decide whether to use a certain imaging procedure or not.

The panelists also considered incorporation into guidelines as a relevant factor, but to a minor extent. It should be mentioned that data from the literature is the prerequisite for proper incorporation into guidelines. Therefore, this factor implies the existence of the previous and most selected factor. The impression is that experts tend to prefer their own evaluation of original articles over guidelines, given that guidelines are only updated several months later.

There is much debate about the problems of timing required to have a new imaging method incorporated into PC guidelines. Previously, before the development of an EBM culture, conventional imaging methods such as CT and BS were incorporated without any formal evaluation of the positive effects on patient outcome. In the 1970's, these methods were simply introduced and rapidly considered mandatory without a specifically designed clinical trial being undertaken. Thirty years later, rapid developments in the field of imaging still pose issues for guideline development. Indeed, new methods such as MRI and PET are available and have been adopted in clinical practice before evidence-generating clinical trials have been performed, resulting in a significant increase in their use. With the growth of medical imaging, the concern that not all examinations are necessary has increased, and it is argued that up to 40% of diagnostic imaging studies may be inappropriate^17-18^. Furthermore, as mentioned, there are intrinsic problems in building EBM literature for diagnostic imaging^11^ and this fact has led to significant disagreement in the field of PC imaging. At the Advanced Prostate Cancer Consensus Conference held in St. Gallen there was no consensus on most questions relating to advanced PC imaging \[[@B27-cancers-11-01788]\]. The problem of reliability in the sources of recommendations was further investigated in the next question.

3.2. Source of Recommendations {#sec3dot2-cancers-11-01788}
------------------------------

Question number 50 was, "Which recommendations are more relevant for you when prescribing an imaging procedure?": results are reported in [Table 3](#cancers-11-01788-t003){ref-type="table"}.

There could be several reasons why a minority of the panelists chose the option of EBM/Health Technology Assessment-promoted guidelines. Firstly, in the area of prostate cancer, there is a complete lack of such guidelines, and the panel was surely aware of that even if the question did not focus on PC. A more general reason might be the resistance of clinicians to guidelines developed outside their professional control. See also question no. 54.

It is interesting to note that experts regard published studies as the most reliable evidence to influence their willingness to refer a patient for imaging (see question no. 49). On the other hand, EBM guidelines resulting directly from scientific data review are perceived as less reliable than scientific society guidelines.

It is noteworthy that not a single panelist considers local healthcare recommendations as relevant. Once again, this result could relate to the composition of the panel, which is made up of clinicians selected on the basis of their international reputation. This means they may not be keen to adhere to local rules that often tend to limit access to expensive and innovative imaging methods.

3.3. Patients' Preferences {#sec3dot3-cancers-11-01788}
--------------------------

Question number 51 was "Which part of patients' preference are you considering when prescribing an imaging procedure?", and panelists were asked to choose all that apply: results are reported in [Table 4](#cancers-11-01788-t004){ref-type="table"}.

The suggested answers to this question were slightly tricky because only the first four are genuinely related to patient preference and the fifth (accuracy of the procedure) relates to a scientific point of view. Indeed, it was this answer that received the largest majority of preferences (almost 82%), with the others being selected, but not to such a great extent. It is clear that this finding is related to the paternalistic approach of doctors to patients. When a final decision has to be taken, all patient preferences are duly taken into account, but the most relevant factor remains purely scientific evidence. In other words, the doctor is deciding in favor of the best diagnostic option, the value of which is more important than other factors.

3.4. Degree of Use of Imaging Procedures (See Below) {#sec3dot4-cancers-11-01788}
----------------------------------------------------

Question number 52 was, "Which is your overall opinion about the use of imaging procedures in PC?": results are reported in [Table 5](#cancers-11-01788-t005){ref-type="table"}.

Question 53 was, "Which is your overall opinion about the use of imaging procedures in PC for BCR/APC (Biochemical Recurrence/Advanced Prostate Cancer)?": results are reported in [Table 6](#cancers-11-01788-t006){ref-type="table"}.

3.5. Trustworthiness of Recommendations {#sec3dot5-cancers-11-01788}
---------------------------------------

Question 54 was, "Which recommendations do you consider more trustworthy regarding imaging usage?". Results are reported in [Table 7](#cancers-11-01788-t007){ref-type="table"}.

This question is closely linked to question number 50, but with the emphasis placed on trustworthiness of recommendations. Once again there is a clear preference for guidelines promoted by clinical scientific societies. This point deserves further consideration. It seems that overall results are mainly influenced by the actual scenario of existing recommendations in the field. As already mentioned, guidelines promoted by clinical scientific societies are more common and more usual.

3.6. Building Consensus {#sec3dot6-cancers-11-01788}
-----------------------

Question number 55 was, "Which factor do you consider most relevant to build consensus on imaging procedures?". Results are reported in [Table 8](#cancers-11-01788-t008){ref-type="table"}.

The issue of consensus building is complex and controversial, with a number of factors involved and significant consequences for any healthcare system. Despite the fact that only one question in this questionnaire specifically covered the issue, some comments are necessary. The panelists clearly considered transparency of the process as the most relevant factor, thus favoring an EBM-oriented procedure. This is undoubtedly in line with current scientific opinion but contradicts the answers to question nos. 50 and 54, where EBM guidelines gained limited preferences. In other words, EBM methodology is widely recognized as the best option when making a recommendation, but there is resistance to guidelines promoted by EBM/HTA authorities. This fact is easily recognizable in the current practice of preparation of EAU guidelines, which are the most widely used in the treatment of PC.

3.7. Incorporation of Imaging into Guidelines {#sec3dot7-cancers-11-01788}
---------------------------------------------

Question 56 was, "Which factor do you consider the most relevant obstacle for the lack of incorporation of modern imaging procedures into guidelines and clinical practice?". Results are reported in [Table 9](#cancers-11-01788-t009){ref-type="table"}.

This question is based on recognition that modern imaging procedures, such as MRI and PET, have gained widespread use in some countries despite a lack of incorporation into guidelines. Lack of primary literature on the clinical impact of modern imaging procedures is identified as the most relevant factor.

4. Conclusions {#sec4-cancers-11-01788}
==============

We cautiously assume that the panelists' answers to the meta-questions show what they consider to be the right attitudes and preferences to have rather than the attitudes and preferences they actually have. The general picture that emerges is that experts, in their role as panelists, are adequately conscious of their role, that is, of which factors should be taken into account in deciding on imaging procedures within an EBM framework.

The results reported so far can be summarized as follows.

Firstly, the panelists show themselves to have EBM-oriented and scientifically inclined attitudes and preferences (questions 49, 55, and 56).

Secondly, guidelines and recommendations from scientific societies, especially clinical ones, are positively taken into account as factors influencing decisions, but panelists tend to consider their own appraisal of the scientific literature as more relevant and reliable. This is in line with a widespread need to rethink guidelines.

Thirdly, in relation to overutilization, panelists do not think that advanced diagnostic procedures are overutilized in the specific case of PC, but rather they are underutilized. Moreover, in line with the EBM-inclined attitude, they do not consider patient preferences as factors that should influence their decision whether to prescribe a test or not. This result suggests that the issue of overutilization of diagnostic procedures should be considered on a case-by-case basis. Furthermore, additional research should be done to compare the inclinations of medical specialists with those of general practitioners and patients with regard to this topic.

Fourthly, various problems specific to the field have also emerged. These include the relative scarcity of primary literature on the clinical effectiveness of some imaging tests and the predominance of the clinical importance of the procedure over its intrinsic diagnostic accuracy in evaluation and recommendation.

As a final and general suggestion, we submit that questions such as the ones we have posed and analyzed may, in general, enhance the experts' self-appraisal of their role when actively participating in Delphi and consensus procedures, may act as a reminder of good scientific practices, and, therefore, may contribute to better performance on their part.
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###### 

Consensus outcomes for question number 48.

  Which Factors are Likely to Influence your Willingness to Refer a Patient for an Imaging Procedure, Assuming that Availability is not Limited?   
  ------------------------------------------------------------------------------------------------------------------------------------------------ -------
  Incorporation into guidelines                                                                                                                    76.2%
  Data from scientific literature                                                                                                                  90.5%
  Study on cost-effectiveness                                                                                                                      52.4%
  Patients preferences                                                                                                                             42.8%
  Personal relationship with imaging professionals                                                                                                 19.0%
  Personal experience                                                                                                                              23.8%
  Out of pocket cost to patient                                                                                                                    19.0%
  Abstain                                                                                                                                          4.3%
  Unqualified to answer                                                                                                                            4.3%
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###### 

Consensus outcomes for question number 49.

  Which is the most Relevant Factor Influencing Referral to Imaging? Choose One   
  ------------------------------------------------------------------------------- -------
  Incorporation into guidelines                                                   23.8%
  Data from scientific literature                                                 81.9%
  Study on cost-effectiveness                                                     9.5%
  Patients preferences                                                            4.7%
  Personal relationship with imaging professionals                                4.7%
  Personal experience                                                             0.0%
  Out of pocket cost to patient                                                   0.0%
  Abstain                                                                         4.3%
  Unqualified to answer                                                           4.3%
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###### 

EANM (European Association for Nuclear Medicine) consensus outcomes for question number 50.

  Which Recommendations are more Relevant for you when Prescribing an Imaging Procedure?     
  ------------------------------------------------------------------------------------------ -------
  Guidelines published by Evidence-Based Medicine/Health Technology Assessment authorities   13.6%
  Guidelines promoted by scientific societies (imaging)                                      19.2%
  Guidelines promoted by scientific societies (clinical)                                     59.0%
  Local healthcare recommendation                                                            0.0%
  Proceeding of consensus multidisciplinary congresses                                       13.6%
  None of the above                                                                          9.9%
  Abstain                                                                                    0.0%
  Unqualified to answer                                                                      4.3%
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###### 

EANM consensus outcomes for question number 51.

  Which Part of Patients' Preference are you Considering when Prescribing an Imaging Procedure?         
  ----------------------------------------------------------------------------------------------------- -------
  Easy access to the procedure (distance and availability)                                              54.5%
  Time to access to the procedure (waiting list)                                                        45.4%
  Cost of the procedure (irrespective whether or not it is covered by healthcare system or insurance)   22.7%
  Out of pocket cost to patient                                                                         22.7%
  Accuracy of the procedure (best available option)                                                     81.8%
  None of the above                                                                                     9.9%
  Abstain                                                                                               0.0%
  Unqualified to answer                                                                                 4.3%
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###### 

EANM consensus outcomes for question number 52.

  Which is your Overall Opinion about the Use of Imaging Procedures in PC?   
  -------------------------------------------------------------------------- -------
  Overall there is excessive use of imaging procedures in PC                 25.0%
  There is excessive use of modern imaging procedures in PC                  20.0%
  Overall there is scarce use of imaging procedures in PC                    10.0%
  There is scarce use of modern imaging procedures in PC                     60.0%
  Use of imaging procedures in PC is optimal                                 10.0%
  Abstain                                                                    8.7%
  Unqualified to answer                                                      4.3%
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###### 

EANM consensus outcomes for question number 53.

  Which is your Overall Opinion about the Use of Imaging Procedures in PC for Biochemical Recurrence (BCR)/Advanced Prostate Cancer(APC)?   
  ----------------------------------------------------------------------------------------------------------------------------------------- -------
  Overall there is excessive use of imaging procedures in PC for BCR/APC                                                                    10.5%
  There is excessive use of modern imaging procedures in PC for BCR/APC                                                                     15.8%
  Overall there is scarce use of imaging procedures in PC for BCR/APC                                                                       5.2%
  There is scarce use of modern imaging procedures in PC for BCR/APC                                                                        52.6%
  Use of imaging procedures in PC is quite optimal for BCR/APC                                                                              15.8%
  Abstain                                                                                                                                   9.0%
  Unqualified to answer                                                                                                                     4.5%
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###### 

EANM consensus outcomes for question number 54.

  Which Recommendations do you Consider more Trustworthy Regarding Imaging Usage?                              
  ------------------------------------------------------------------------------------------------------------ -------
  Guidelines promoted by clinical scientific societies (European Association of Urology, or similar)           52.4%
  Guidelines promoted by imaging scientific societies (European Association for Nuclear Medicine or similar)   19.2%
  Guidelines promoted by EBM/HTA authorities                                                                   4.7%
  Proceeding of consensus multidisciplinary congresses                                                         14.3%
  Equally all of the above                                                                                     14.3%
  Abstain                                                                                                      4.5%
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###### 

EANM consensus outcomes for question number 55.

  Which Factor do you Consider most Relevant to Build Consensus on Imaging Procedures?   
  -------------------------------------------------------------------------------------- -------
  Transparency of the process (evidence based medicine oriented)                         52.4%
  Participation of expert panelists (imaging specialist)                                 9.5%
  Participation of multidisciplinary expert panelists (clinical specialist)              19.0%
  Contribution of all stakeholders (specialists, patients, healthcare)                   28.6%
  Cost-effectiveness analysis                                                            4.7%
  Translational and primary literature data                                              9.5%
  Abstain                                                                                0.0%
  Unqualified to answer                                                                  4.5%
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###### 

EANM consensus outcomes for question number 56.

  Which Factor do you Consider the most Relevant Obstacle for the Lack of Incorporation of Modern Imaging Procedures into Guidelines and Clinical Practice?   
  ----------------------------------------------------------------------------------------------------------------------------------------------------------- -------
  Lack of primary literature on accuracy (Multicentric Prospective Trials)                                                                                    9.5%
  Lack of primary literature on clinical impact (Multicentric Prospective Trials)                                                                             66.6%
  Lack of secondary literature (systematic reviews and meta-analyses)                                                                                         4.7%
  Lack of cost-effectiveness analyses                                                                                                                         0.0%
  Difficulties of access to modern imaging methods                                                                                                            19.0%
  Difficulties in communications with imaging specialists                                                                                                     0.0%
  Abstain                                                                                                                                                     0.0%
  Unqualified to answer                                                                                                                                       4.5%
